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intensity of a fire, defensible space is critical in whether a structure will survive a wild

fire or be destroyed. In 1991, these factors came together in the Oakland Hills to create 

one of the worse wildland/urban interface disasters in history— the infamous Tunnel Fire.

“It is apparent that very few homeowners in the Oakland and Berkeley fire area provided fuel breaks 
around their homes. In fact, many of the homes in the most devastated areas were shrouded under 
large Monterey pines, eucalyptus, and other trees. Most of the eucalyptus trees had many dead 
branches, caused by a hard frost the previous winter, and nearly all flora was extremely dry after five 
years of drought” (Kluver, 1992).

In the Tunnel Fire, structures ignited at an average rate of 13 every minute (NFPA,

1992). As in nearly every other catastrophic interface fire, the rapid destruction of 

structures was attributed to a combination of flammable roofs and accumulation of 

adjacent flammable vegetation and fuels.

The conclusion is clear: defensible space makes a very definitive difference in the sur

vivability of a structure. The more hazard mitigation steps a homeowner takes to reduce 

the amount of flammable vegetation around a house, the less likely the house will be 

destroyed in a wildfire. The flammability of the roof and building construction features 

are important factors as well. However, there are no guarantees. Other factors are 

important: reducing the risk of ignitions, not building in areas prone to faster-moving 

fires (steep slopes, canyons), and ensuring an adequate infrastructure for firefighting.

"Structure triage’’ is a new firefighting tactic used in interface areas (Cowardin, 1992). 

The basic premise of triage is to “sort by priority,” a common practice used by emer

gency responders in large-scale disasters with multiple victims. The same principle 

applies to structure triage. In an interface fire, there are often scarce suppression re

sources relative to the number of structures threatened. These resources must be allo

cated to the most critical needs to maximize effectiveness and minimize losses.

In order to do the most good with available firefighting resources, firefighters classify, or 

“triage,” houses into three categories: needing little or no attention for now, needing
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protection but saveable, and hopeless — the “write-offs." Homes are quickly classified 

into these categories based on characteristics of the structure, surrounding fuels, fire 

behavior, available resources, and firefighter safety. A key element in a structure’s 

survival, and in receiving a higher protection priority in the face of a wildfire, is in the 

existing defensible space (NWCG, 1991).

Hazard mitigation at the interface presents a strong dichotomy. Urban fire hazard miti

gation is typically accomplished through mandatory comphance with fire safety codes, 

codes based on years of fire protection engineering, research and product testing. At the 

interface, however, hazard mitigation has relied on education efforts and voluntary 

adoption of fire safety recommendations based on professional judgement and case 

studies (Foote and Cole, 1993).

There have been a few success stories in achieving adequate hazard mitigation in inter

face areas, such as the mandatory brush clearance ordinance enacted by the City of Los 

Angeles (Haworth, 1989). Mandatory vegetation clearance programs are rare, however, 

and the continued loss of large numbers of homes in interface fires demonstrates the poor 

effectiveness of voluntary programs. Fire codes comparable to those used in urban fire 

safety remain an elusive goal. Much of this is due to the resistance of homeowners to 

changing their environment, and part is also due to the sheer number and diversity of 

agencies and public entities often involved in interface issues.

Foote and Cole (1993) point out that a handful of destructive urban fires, such as the 

Great Chicago Fire of 1871, the Coconut Grove fire of 1945, and the MGM Grand Hotel 

Fire of 1980, led to sweeping changes nationwide in improved awareness, development 

of fire safety codes and education, and adoption of stricter building codes. The Great 

Chicago Fire alone resulted in approximately 300 deaths; interestingly, on the same day, 

a forest fire near Peshtigo, Wisconsin, destroyed several towns and resulted in the deaths 

of 1,200 people. Yet this fire, dubbed “the most lethal fire in North American History,”
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has slipped into relative obscurity within the fire service.

Although much the voracity of the 1991 Tunnel fire’s spread was attributed to a combi

nation of highly flammable fuels and combustible roofs, many of the houses rebuilt after 

the 1991 fire, some of which had also been destroyed in a wildfire in 1970, were once 

again constructed of flammable exterior materials. A municipal ordinance requiring the 

use of fire-resistant roof materials was passed in 1923 after the first interface fire in 

Oakland, but immediately rescinded due to public outcry (NFPA, 1993).

In general, the public and the media seem to have a relatively short attention span after a 

destructive interface fire. A documentary of the Oakland (CA) fires illustrates this point:

“On the ferry, we sat and saw the city... literally going up in hot, black clouds, wildfire covering the 
hills with a writhing mass of flame. No sight of excess in nature can be more terrible, even at a 
distance, than the rolling and wallowing and climbing and pitching of the fire in the wind. We sat 
hypnotized as the ferry turned ahead."

— Eyewitness account, 1923 Oakland fire.

“Each home was a gigantic bonfire, with sheets of fire reaching high in to the surrounding trees, 
torching the pines and spreading the flames. Ashes, burned branches, and downed telephone lines 
covered the streets... By 4 p.m., 37 homes were destroyed and 18 damaged... As night fell, tiny 
fingers of flame flickered in the valleys, the last embers of a holocaust we shall not soon forget."

-- Video narrative; 1970 Oakland fire.

‘The fire burned with such intensity that it consumed 790 structures within the first hour. Many of 
those same homes destroyed in the 1970 fire were once again consumed... A canyon that was lined 
with million dollar houses and dense forest is now a moonscape, with nothing left that could not 
withstand fire temperatures of 2,000 degrees [Fahrenheit]."

” Associated Press; 1991 Oakland fire (NFPA, 1993)

One phenomenon in particular contributes greatly to the difficulty in focusing attention 

on the interface problem and possible solutions -  the apparent resistance to government 

regulations displayed by the people living in the interface. Social scientists studying the 

wildland/urban interface phenomenon have identified this as a “frontier attitude of 

independence” on the part of the people moving there (NFPA et al., 1987). As such, any 

government mandates are not generally well-received. However, the public must under

stand that the fire service cannot mitigate the interface hazard alone. “By the time fire 

breaches the interface and crosses from wildland to urban fuels, it might be too late”
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(Foote and Cole 1993).

"Property rights" in the U.S. have recently emerged as a significant issue in more rural 

interface areas, and generally allow owners to pursue any activities that are considered 

“reasonable.” And because historically there have been no state laws that specifically 

address wildfire hazards, and relatively few households have been impacted by wildfires, 

hazard mitigation has not been an issue of great significance until recently (Gardner and 

Cortner, 1988).

The costs of wildfires are not borne solely by the affected homeowners. Because the 

suppression effort comes from public entities (local, state, or federal firefighting forces), 

the costs are borne by the population at large. In the absence of sufficient incentives for 

hazard mitigation in the interface, homeowners continue to create dangerous situations 

by building homes in fire-prone areas.

The threats posed to the public, and the incurred fire suppression costs associated with 

the continued buildup in the interface, ultimately are borne by aU. In the absence — and 

often defiance — of voluntary hazard reduction programs, policies relating to hazard 

mitigation are primarily intended to modify the behavior of those who choose to continue 

living in hazardous areas (Gardner and Cortner, 1988).

Resolving interface problems wiU take a joint effort on the part of the public, fire protec

tion organizations, and pub Lie officials.

‘The fire service can most effectively respond to the interface threat as it has responded to other 
potentially overwhelming hazards: by shifting the hazard mitigation burden onto the parties who 
create the hazard. Those who profit from and enjoy the amenities of building and living in the 
interface must be willing to take responsibility for protecting life and property by funding additional 
mitigations, regardless of whether they are mandatory or voluntary.” (Foote and Cole, 1993).

Capabilities o f Local Fire Protection Agencies

Fire protection in interface areas presents a stark contrast between needs, perceptions,
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and reality. It is often provided by volunteer fire departments with limited funding that 

is inadequate to address the complex needs of interface areas. The result is a severe 

mismatch between the property owners’ perceptions and expectations for fire protection 

and the protection strategies developed by local fire service organizations (Davis, 1987). 

The very nature of interface areas almost precludes the possibility of adequate fire 

protection. Structural fire protection, which realistically involves both structural and 

wildland agencies, too often receives little consideration in planning processes.

During critical fire seasons, suppression resources are often limited and the service 

demand generated can quickly exceed capabilities. When wildfires occur near homes, 

the protection priority shifts to saving structures at the expense of natural resources. The 

pool of resources immediately available is typically inadequate to deal with even minor 

conflagrations, and in the case of major conflagrations, as was the case in Pattee Canyon 

in 1977, the extreme intensity and rate of spread of the fire limited the effectiveness of 

any suppression actions (Fischer, 1977).

Unfortunately, the main focus has been on the initial attack of increasingly frequent 

small fires. This has obscured the importance of addressing fundamental issue of haz

ards and situations that threaten lives and property on a broader scale. The increasing 

numbers of people relocating to these areas, the limited availability of fire protection 

personnel, and the escalating cost of facilities and equipment, point out the need for 

emphasis on effective fire prevention programs as a first priority (Bowman, 1978).

The Insurance Industry

The difficulty in obtaining public involvement is exemplified by the apparent indiffer

ence of the insurance industry. The level of wildland hazard in an area is not normally 

directly accounted for in annual premiums for homeowner insurance in Montana. Until a 

particular home or homes in an area have been replaced more than once, insurance 

companies do not increase rates, and the rate increases are based on the individual loss



rather than any hazardous conditions of the area.

Most insurance companies use the Insurance Services Office (ISO) ratings of areas to 

obtain homeowner insurance rates. ISO uses a “Fire Suppression Rating Schedule” 

(FSRS) to delineate 10 different classes of municipal fire protection. The FSRS takes 14 

major factors into account in developing these rates, including distance from fire sta

tions, water availability, number of personnel in the responding fire department, and the 

actual historical losses within an area (Foster, 1988). To date, the ISO ratings still do not 

account for wildland hazards - other than indirectly through historic loss of structures.

In the case of the Pattee Canyon fire near Missoula in 1977, each house was covered by a 

different insurance company; all houses in the path of the fire were destroyed, but each 

company had to replace only one house. Insurance companies often make no distinction 

between houses lost to wildfire vs. burned from within, and the occasional replacement 

of one house from loss by fire is considered to be within acceptable limits (Dove, 1990).

2.2 STUDY AREA BACKGROUND

Two research areas were chosen for this study — the entire area of Missoula County, and 

the Rattlesnake Valley which runs north of Missoula. The purpose of having two study 

areas, the smaller one entirely contained within the larger, was several-fold. The social 

and political issues on a county-wide scale are very diverse, providing a backdrop against 

which to assess a similar diversity of interface areas. The county as a whole also pro

vided the quantity of fire occurrence data necessary for a meaningful study of risk. The 

county, and particularly the Missoula Valley (Figure 2.2.1), also has many intermingled 

fire protection jurisdictional areas, and quite a lot of interjurisdictional planning and fire 

protection issues that result.

A smaller area within a single drainage, the Rattlesnake Valley, allows for an analysis of 

more locally based facets of the interface issue such as defensible space and [home] site-


